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Rotavirus  
 First  ident ified as a cause of diarrhea in 

1973  
Most common cause of severe 

gastroenterit is in infants and young 
children 
 

 Nearly universal infect ion by age 5 
 

 Responsible for up to 500,000 diarrheal 
deaths each year worldwide  
 
 



Rotavirus  
 From 1996-2005, five 

predominate strains in the 
U.S. (G1-G4, G9) accounted 
for 90% of the isolates 

 G1 strain accounts for 75% 
of infect ions  

 Very stable and may remain 
viable for weeks or months 
if not disinfected  



Rotavirus Pathogenesis 
 Entry through the mouth 
 Replicat ion in the epithelium of the small 

intest ine 
 In severe infect ions – rotavirus ant igen 

detectable in serum  
 Infect ion leads to isotonic diarrhea  



Rotavirus Immunity  
 Antibody against VP7 and VP4 probably 

important for protect ion  
 First  infect ion usually does not lead to 

permanent immunity 
 Reinfect ion can occur at any age 
 Subsequent infect ions generally less 

severe  



Rotavirus – Clinical Features 

 Short incubat ion period  
 First  infect ion after 3 months of age 

generally most severe  
May be asymptomatic or result  is severe 

dehydrat ing diarrhea with fever and 
vomit ing  

Gastrointest inal symptoms generally 
resolve in 3-7 days 

 
 



Rotavirus Complicat ions  
 Severe diarrhea 
 Dehydrat ion 
 Electrolyte imbalance 
Metabolic acidosis 
 Immunodeficient children may have 

more severe or persistent disease  



Rotavirus Epidemiology  
 Reservoir 
 Human – GI tract and stool  

 Transmission 
 Fecal-oral, fomites 

 Temporal pattern 
 Fall and winter (temperate areas) 

 Communicability 
 2 days before to 10 days after onset of symptoms 



Rotavirus Disease in the United States 
Prevaccine Era 

 Annually responsible for: 
 3 million infections 
 More than 400,000 physician 

visits 
 200,000 emergency dept. visits 
 55,000-70,000 hospitalizations 
 20-60 deaths 

 $1 billion in direct and 
indirect costs 
 





Rotavirus Vaccines  
 

  RV5 (RotaTeq) 
 Contains five reassortant rotaviruses developed from human and 

bovine parent rotavirus strains 

 RV1 (Rotarix)  
 Contains one strain of live attenuated human rotavirus  
     (type G1PA[8])  

 Both rotavirus vaccines 
 Are live, attenuated vaccine  
 Contain no preservatives or thimerosal 



Rotavirus Vaccine Efficacy  
 Any rotavirus gastroenteritis  
 74%-87%  

 Severe gastroenteritis  
 85% - 98% 

 Both vaccines significantly reduced physician 
visits for diarrhea, and reduced rotavirus-related 
hospitalization  

 No ACIP preference for one product (RV5 vs. RV1) 
over the other 
 





Rotavirus Vaccinat ion Schedule  

 Two RV1 or three RV5 oral doses beginning at 
2 months of age 
 May be started as early as 6 weeks of age  

 For both rotavirus vaccines  
 Maximum age for first dose is 14 weeks 6 days*  
 Minimum interval between doses is 4 weeks  
 Maximum age for any dose is 8 months 0 days  

*This is an off-label recommendation for both vaccines, because the labeled maximum age for the first 
 dose of RV5 is 12 weeks  



Rotavirus Vaccinat ion Schedule 

 ACIP did not define a maximum interval between 
doses  

 No rotavirus vaccine should be administered to 
infants older than 8 months 0 days* 

 It is not necessary to restart the series or add 
doses because of a prolonged interval between 
doses  
 

*This is an off-label recommendation for both vaccines, because the labeled maximum age for RV1 is 24 
 weeks, and the labeled maximum age for RV5 is 32 weeks  



Rotavirus Vaccine Recommendations  

 ACIP recommends that providers do not repeat 
the dose if the infant spits out or regurgitates the 
vaccine  

 Any remaining doses should be administered on schedule  
 Doses of rotavirus vaccine should be separated by at least 4 weeks 

 Complete the series with the same vaccine 
product whenever possible  



Rotavirus Vaccine Recommendations  

 If product used for a prior dose or doses is not 
available or not known, continue or complete the 
series with the product that is available  

 If any dose in the series was RV5 (RotaTeq) or the 
vaccine brand used for any prior dose is not 
known, a total of 3 doses of rotavirus vaccine 
should be administered  

 Infants documented to have had rotavirus 
gastroenteritis before receiving the full course of 
rotavirus vaccinations should still begin or 
complete the 2- or 3-dose schedule  
 
 



Vaccine Administrat ion  

 Preparat ion:  
 RV5: None 
 RV1: Must be reconstituted BEFORE administering  

 Route:  
 Both vaccines are administered ORALLY (PO) 

 The infant may eat or drink  immediately following 
vaccine administrat ion  

 RV vaccine may be administered simultaneously with 
other vaccines  
 
 
 



Rotavirus Errors 2006-2013 VAERS 
 Oral rotavirus vaccine injected* (39)  

 Rotarix (33), RotaTeq (6) 
 Adverse health events (19; 49%) irritability, injection site reactions 
 Reasons for error- misinterpreted instructions, confused Rotarix vial 

for injectable vaccine, inadequate training, not reading package insert  
 Eye splashes* (27) 

 Eye splash following oral rotavirus vaccines with infant coughing, 
sneezing, or spitting the vaccine into eyes  

• Healthcare providers most commonly affected (80%)  
• Adverse health events in (21; 78%) included eye irritation, 

hyperemia, pruritus, blurred vision 
 Proper administrat ion: Use the manufacturers’ oral applicator devices 

(squirt  gent ly and slowly into the child’s cheek)  
 
 

*Hibbs BF, Miller ER, Shimabukuro T. Centers for Disease Control and Prevention (CDC). Notes from the field: 
rotavirus vaccine administration errors-United States, 2006-2013.  MMWR Morb Mortal Wkly Rep. 2014; 63(4):81 



Rotavirus Vaccine Contraindicat ions 
 

 Severe allergic react ion to a vaccine 
component (including latex) or following 
a prior dose of vaccine  
 Latex rubber is contained in the RV1 oral 

applicator  
 History of intussusception 
 Severe combined immunodeficiency 

(SCID)  



Rotavirus Vaccine Precaut ions*  

 Altered immunocompetence, (except SCID, which 
is a contraindication)  
 Limited data do not indicate a different safety profile in 

HIV-infected versus HIV-uninfected infants  
 HIV diagnosis not established in infants due for 

rotavirus vaccine  
 Vaccine strains of rotavirus are attenuated  
 These considerations support rotavirus vaccination of 

HIV-exposed or infected infants  
 Acute, moderate or severe gastroenteritis or other 

acute illness  
*The decision to vaccinate if a precaution is present should be made on a 
case-by-case risk and benefit basis 



Rotavirus Vaccine – Condit ions Not Considered to 
be Precaut ions  

 Pre-existing chronic gastrointestinal conditions  
 No data available  
 ACIP considers the benefits of vaccination to outweigh the 

theoretic risks  

 



Rotavirus and Preterm Infants  

 ACIP supports vaccination of a preterm 
infant if:  
 Chronological age is at least 6 weeks  
 Clinically stable; and  
 Vaccine is administered at time of discharge or 

after discharge from neonatal intensive care 
unit or nursery  
 



Household Contacts of Rotavirus Vaccine 
Recipients  

 Infants living in households with persons who have or are 
suspected of having an immunodeficiency disorder or 
impaired immune status can be vaccinated  

 Protection provided by vaccinating the infant outweighs 
the small risk of transmitting vaccine virus  

 Infants living in households with pregnant women should 
be vaccinated  
 Majority of women of childbearing age have preexisting immunity 

to rotavirus  
 Risk for infection by vaccine virus is considered to be very low  

 
 



Rotavirus Vaccine Adverse Events  

 Intussusception  
 Postlicensure-evaluation RV1 – 1-3 excess cases 

per 100,000 first doses, possible risk for RV5 
cases too small to confirm  
 VAERS – reports show events cluster in 3-6 days 

following RV5  
 Vaccine Safety Datalink  

• No increased risk of intussusception – unable to 
assess RV1  



Rotavirus Vaccine Adverse React ions  

 RV5  
 Diarrhea 18.1% 
 Vomiting 11.6% 
 Also greater rates of otitis media, nasopharyngitis and 

bronchospasm  
 RV1 
 Irritability 11.4%  
 Cough or runny nose 3.6%  
 Flatulence 2.2% 



Vaccine Storage and Handling  

 Store RV vaccines in the refrigerator between 
35º - 46º  F ( 2º - 8º C) 
 

 Different lot  numbers on the vaccine, the 
diluent, and the carton 
 

 Lot number on the carton ident ifies the vaccine 
 

 If space is limited to log lot  numbers, document 
the lot  number on the box  
 



Rotavirus Resources 
 ACIP’s Rotavirus Recommendations web page 

www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/rotavirus.html  
 

 CDC’s Rotavirus Infect ion web page  
www.cdc.gov/rotavirus/index.html 
 

 

 CDC’s Rotavirus Vaccinat ion web page 
www.cdc.gov/vaccines/vpd-vac/rotavirus/default.htm 
 

 

 Immunizat ion Act ion Coalit ion Rotavirus web page 
www.immunize.org/rotavirus/ 
 

 

 Children’s Hospital of Philadelphia Vaccine 
Educat ion Center Rotavirus web page 

www.chop.edu/service/vaccine-education-center/a-look-at-each-vaccine/rotavirus.html  
 

http://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/rotavirus.html
http://www.cdc.gov/rotavirus/index.html
http://www.cdc.gov/vaccines/vpd-vac/rotavirus/default.htm
http://www.immunize.org/rotavirus/
www.chop.edu/service/vaccine-education-center/a-look-at-each-vaccine/rotavirus.htm


HEPATITIS A  AND  
HEPATITIS A  VACCINES 



Hepatit is A 


 
 


 

 


 
 



Epidemic jaundice described by 
Hippocrates 

Different iated from Hepat it is B in 1940s 

Serologic tests developed in 1970s 

Vaccines licensed in 1995 and 1996 
 



Hepatit is A Pathogenesis 
 Entry into mouth 
 Viral replicat ion in the liver 
 Virus present in the blood and feces      

10-12 days after infect ion 
 Virus excret ion may cont inue for up to     

3 weeks after onset of symptoms  



Hepatit is A Clinical Features 

 Incubat ion period 28 days (range 15-50 
days) 
 

 Illness not specific for Hepat it is A 
 

 Likelihood of symptomatic illness 
direct ly related to age 
 

 Children generally asymptomatic, adults 
symptomatic 



Hepatit is A Epidemiology 

 Reservoir Human  

 Transmission Fecal-oral  

 Temporal pattern None 

 Communicability 
2 weeks before to 1 
week after onset of 
jaundice  
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Hepatit is A Vaccines 

 Inact ivated vaccines 
 

 Pediatric and adult  formulat ions 
 Pediatric formulation of both vaccines is 

approved for children 1 through 18 years 
 

 Adult formulations approved for persons 19 
years and older  



Hepatit is A Vaccine Immunogenicity 
 Adults 
 More than 95% seropositive after one dose 

 

 Nearly 100% seropositive after two doses 
 

 Children and adolescents 
 More than 97% seropositive after one dose 

 

 100% seropositive after 2 doses (in clinical 
trials) 

 
 



Hepatit is A Vaccines   
HAVRIX VAQTA 

Pediatric  Formulation  
Ages  1 through 18 years  1 through 18 years  
Dose/Volume 720 EL.U/0.5 mL 25 U/0.5 mL 

Adult Formulation  
Ages  19 years and older  19 years and older  
Dose/Volume  1,440 EL.U/1.0 mL 50 U/1.0 mL 

Both Formulations  
Number of Doses 2  
Schedule  0, 6-12 months  

(minimum interval =  6 months)  
Route  Intramuscular (IM) injection  



Hepatit is A Vaccine Efficacy  
 HAVRIX (GSK) 
 40,000 Thai children 1 to 16 years of age  
 Vaccine efficacy 94% 

 VAQTA (Merck) 
 1,000 New York children 2 to 16 years of age  
 Vaccine efficacy 100% 



Twinrix 

 Combinat ion vaccine of:  
 Hepatitis A vaccine (pediatric dose)  
 Hepatitis B (adult dose)  

 

 Schedules  
 0, 1, 6 months, or 

 

 0, 7, 21- 30 days and booster dose at 12 months 
 

 Approved for persons 18 years of age and 
older 



 Twinrix and Single Component 
Hepatit is A Vaccine 

 Adult  formulat ion hepat it is A vaccine may be 
used to complete a schedule begun with 
Twinrix and vice versa 
 

 Acceptable schedules 
 2 Twinrix and 1 Hepatitis A (adult formulation) 

 

 1 Twinrix and 2 Hepatitis A (adult formulation) 
 

 Maintain spacing recommended for Twinrix 

* For persons 19 years of age or older 





Hepatit is A Vaccinat ion of Children  

 All children should receive vaccine at      
12 through 23 months of age  

 Vaccinat ion should be integrated into the 
rout ine vaccinat ion schedule  

 Children who are not vaccinated by             
2 years of age can be vaccinated at 
subsequent visits 



ACIP Recommendations for Routine 
Hepatit is  A Vaccinat ion of Children (2) 
 Exist ing Hepatit is A vaccinat ion programs for 

children 2 through 18 years of age should be 
maintained 

 New efforts on rout ine vaccinat ion of children 
12 months of age should enhance, not replace 
ongoing vaccinat ion programs for older 
children 

 In areas without an exist ing Hepatit is A 
vaccinat ion program catch-up vaccinat ion of 
unvaccinated children 2 through 18 years of 
age can be considered   







Hepatit is A Immunizat ion 
Recommendations for Adults 

 Internat ional t ravelers 
 

 Close contacts with an internat ional adoptee from 
a country of high or intermediate endemicity 
 

 Men who have sex with men 
 

 Persons who use illegal drugs 
 

 Persons who have a clott ing-factor disorder 
 

 Persons with occupat ional risk 
 

 Persons with chronic liver disease, including 
Hepatit is C 
 



Hepatit is A and Internat ional Travel  



 The first  dose of hepat it is A vaccine 
should be administered as soon as travel 
is considered 
 

 For healthy persons 1 through 40 years of 
age: 
 

 1 dose of single-component vaccine 
administered at any time before departure 

MMWR 2007;56(No.41):1080-4 

Hepatit is A for Internat ional Travelers  



Hepatit is A Vaccinat ion for   
Internat ional Travelers (cont) 

 Persons at risk of severe disease  from 
Hepat it is A virus planning to travel in 2 
weeks or sooner should receive the first  
dose of vaccine and also can be 
administered immune globulin 

MMWR 2007;56(No.41):1080-4 



 Vaccinat ion for Close Contacts of Newly  
Arriving Internat ional Adoptees 

 Hepatit is A vaccinat ion for unvaccinated persons 
who ant icipate close personal contact with an 
internat ional adoptee from a country of high or 
intermediate endemicity during the first  60 days 
following arrival in the U.S. 
 

 Administer dose 1 as soon as adopt ion is planned, 
ideally 2 or more weeks before the arrival of the 
adoptee 

MMWR 2009;58(No.36):1006-7 



Hepatit is A Vaccinat ion 
Recommendations for Adults (2) 

 

 Men who have sex with men 
 

 Persons who use illegal drugs 
 

 Persons who have a clott ing-factor disorder 
 

 Persons with occupat ional risk 
 

 Persons with chronic liver disease, including 
Hepatit is C  
 



Hepatit is A Immunizat ion 
Recommendations 

 Not rout inely recommended for: 
 Healthcare personnel 

 

 Child care center staff 
 

 Sewer workers or plumbers 
 

 Food handlers: may be considered based 
on local circumstances 



Hepatit is A Serologic Test ing 
 Prevaccinat ion 

 

 Not indicated for children 
 

 May be considered for some adults and older 
adolescents 
 

 Postvaccinat ion 
 

 Not indicated 
 

 



Hepatit is A Vaccine 
Contraindicat ions and Precautions 

 Severe allergic react ion to a vaccine 
component or following a prior dose 
 

Moderate or severe acute illness 
 



Hepatit is A Vaccine Adverse React ions 

 Local react ion  20%-50% 
 

 Systemic react ions 
(malaise, fat igue)  Less than 10% 
 

 No serious adverse 
react ions reported 



Vaccine Storage and Handling  
 Store hepat it is A vaccine in a refrigerator 

between 35º - 46º  F ( 2º - 8º C) 
 

 Store pediatric and adult  formulat ions 
 In their original packaging with the lids closed 
 In separate bins 
 Away from each other  - not next to each other  



Hepatit is A Resources 
 ACIP’s Hepatit is A Recommendations web page 

www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/Hepatitis A.html  
 

 CDC’s Hepatit is A Infect ion web page  
www.cdc.gov/Hepatitis/HAV/index.htm 
 

 

 CDC’s Hepatit is A Vaccinat ion web page 
www.cdc.gov/vaccines/vpd-vac/Hepatitis A/default.htm 
 

 

 Immunizat ion Act ion Coalit ion Hepatit is A web 
page 
www.immunize.org/Hepatitis-a/ 
 

 

 Children’s Hospital of Philadelphia Vaccine 
Educat ion Center Hepatit is A web page 

www.chop.edu/service/vaccine-education-center/a-look-at-each-vaccine/Hepatitis-a-
vaccine.html 
 

http://www.cdc.gov/vaccines/hcp/acip-recs/vacc-specific/hepa.html
http://www.cdc.gov/Hepatitis/HAV/index.htm
http://www.cdc.gov/vaccines/vpd-vac/hepa/default.htm
http://www.immunize.org/Hepatitis-a/
http://www.immunize.org/Hepatitis-a/
http://www.immunize.org/Hepatitis-a/
www.chop.edu/service/vaccine-education-center/a-look-at-each-vaccine-Hepatitis-a-vaccine.html
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